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H[DPLQHG3URSRVDOVUHJDUGLQJORDGEHDULQJFDSDFLW\DQGFOHDUDQFHVDUHLQGLFDWHGDVZHOODVVRPHJHQHUDOUHFRPPHQGDWLRQVIRU
WKHGHVLJQRIWKHPHQWLRQHGLQIUDVWUXFWXUHVLQRUGHUWRPDNHWKHRSHUDWLRQVZLWKWKLVVSHFLDOW\SHRIHTXLSPHQWSRVVLEOH
7KH PDLQ FRQFOXVLRQ REWDLQHG LV WKDW SUHSDUDWLRQ RI FLYLO LQIUDVWUXFWXUHV LV QHFHVVDU\ DQG GXH WR SODQQLQJ DQGPDLQWHQDQFH
UHTXLUHPHQWV VSHFLDO DWWHQWLRQ IURP $XWKRULWLHV RU RWKHU LQIUDVWUXFWXUH¶V RZQHUV LV FUXFLDO ,Q RUGHU WR PDNH WKLV SODQQLQJ
UHDOLVWLF WKLV VWXG\VXJJHVWVFUHDWLQJ³([FHSWLRQDO7UDQVSRUW&RUULGRUV´ LQZKLFK LWZRXOGEHSRVVLEOH WRJDWKHU WKHQHFHVVDU\
HIIRUWVZKLFKKDYH WREHPDGH WREXLOGDFFHVVHV WKDWDOORZGHYHORSPHQWRI LQGXVWU\DQGSRZHUSODQWV&RRUGLQDWLRQDQGJRRG
SODQQLQJUHJDUGLQJWKHVHVSHFLDOWUDQVSRUWVPHDQLPSRUWDQWFRVWUHGXFWLRQVLQSURMHFWVDVZHOODVRWKHUPHQWLRQHGDGYDQWDJHV$OO
WKHVHHIIRUWVHQGXSLQVLJQLILFDQWEHQHILWVIRUVRFLHW\
,QWURGXFWLRQ
2QWKHRQHKDQGWKHLPSRUWDQWLQFUHDVHRISRVVLELOLWLHVDQGFDSDFLW\RIWKH+HDY\/LIWDQG7UDQVSRUWHTXLSPHQW
KDVDYHU\SRVLWLYHLPSDFWRQFRQVWUXFWLRQVLQFHLWDOORZVKDQGOLQJELJJHUDQGKHDYLHUSLHFHVDQGWKXVJLYHVZD\WRD
ORWRIQHZFRQVWUXFWLRQPHWKRGVDOWHUQDWLYHVDQGVWUDWHJLHVIRUSURMHFWPDQDJHPHQW2QWKHRWKHUKDQGLPSDFWRQ
H[LVWLQJ DQG IXWXUH FLYLO LQIUDVWUXFWXUHV LV LPSRUWDQW WKH\ QHHG WR EH SUHSDUHG DQG DGDSWHG WR WKH H[FHSWLRQDO
WUDQVSRUWVWKDWDULVHIURPWKHVHQHZFRQVWUXFWLRQWHFKQLTXHV,IWKH\DUHQRWWKHVHLQIUDVWUXFWXUHVZLOOUHSUHVHQWE\
WKHPVHOYHVWKHOLPLWDWLRQWRFRQVWUXFWLRQGHYHORSPHQW
6RPH UHVHDUFK ZRUNV KDYH EHHQ SXEOLVKHG DERXW ³SDWK SODQQLQJ V\VWHPV´ 0RVW RI WKHP UHODWHG WR RQVLWH
WUDQVSRUWDWLRQPRGHOSODQQLQJRU FRPSXWHU VLPXODWLRQ DLPHG WR UHGXFH FRVWV DQG LPSURYH VDIHW\ DVVRFLDWHGZLWK
PRYLQJ KHDY\ ORDGVZLWK HTXLSPHQW VXFK DV FUDQHV XVLQJPDWKHPDWLFDOPRGHOV DQG DOJRULWKPV RU YLVXDOL]DWLRQ
WRROVZLWK'RU'PRGHOV>@6RPHRIWKHVHZRUNVDUHUHODWHGWRDFFHVVLELOLW\WRFRQVWUXFWLRQVLWHVRUGHDO
ZLWKURXWHREVWDFOHVRUQDUURZZRUNLQJDUHDV>@
5HVHDUFK UHODWHG WR PDQDJHPHQW RI SUREOHPV RXWVLGH RI WKH FRQVWUXFWLRQ VLWH FDQ VWXG\ URXWH VHOHFWLRQ D
FRPSOHWHELEOLRJUDSK\GRQHE\/DSRUWHHWDO >@RUHTXLSPHQWGLVWULEXWLRQRQHQJLQHHULQJUHVSRQVHRQGLVDVWHUV
>@
%XW WKLV SDSHU VWXGLHV WKH DGYDQWDJHV IRU SURMHFWV RI KDQGOLQJ KHDY\ ORDGV DQG PRGXOHV UHJDUGLQJ VDIHW\
VFKHGXOH FRVWV HWF DVZHOO DV VRPH VSHFLILF FDVHVRI FLYLO LQIUDVWUXFWXUHV LQRUGHU WR HVWDEOLVK VRPHFULWHULD DQG
FRQFOXVLRQVWREHDEOHWRILQGWKHEHVWZD\WRKDQGOHWKLVQHZVFHQDULR
$GYDQWDJHVRIKDQGOLQJKHDYLHUORDGVIRUFRQVWUXFWLRQ
7KHFDSDFLW\RIWUDQVSRUWLQJDQGOLIWLQJKHDYLHUORDGVWKDQLQWKHSDVWEULQJVQXPHURXVDGYDQWDJHVWRFRQVWUXFWLRQ
SURMHFWV)LUVWRI DOO LW RSHQV WKHXVHRIQHZ WHFKQLTXHVDQGSRVVLELOLWLHV WKDW GLGQRW H[LVW HDUOLHU DQGRIIHUQHZ
DOWHUQDWLYHVIRUSURMHFWPDQDJHPHQWZKLFKLVDOZD\VJRRGLQLWVHOI
%RWK LQ FLYLO DQG LQGXVWULDO SURMHFWV WKLV KLJKHU FDSDFLW\ RI WKH KHDY\ OLIW HTXLSPHQW FRPHV WRJHWKHUZLWK WKH
WHQGHQF\ RI WKH FRQVWUXFWLRQ PDUNHW WR SUHIDEULFDWH DQG PRGXODUL]H PRUH DQG PRUH WKH SURMHFWV ZLWK ELJJHU
HOHPHQWV 7KDW PDNHV WKHP PRUH FRPSOH[ WR KDQGOH $FWXDOO\ ZLWKRXW WKH PHQWLRQHG FDSDFLW\ LQFUHDVH WKH
FRQVWUXFWLRQPDUNHWZRXOGQRWEHDEOHWRFRQWLQXHPRYLQJLQWKDWGLUHFWLRQEHFDXVHSODFLQJWKHPRGXOHVRQILQDOVLWH
SRVLWLRQUHTXLUHVELJJHUFUDQHVH[FHSWLRQDOWUDQVSRUWVDVZHOODVVSHFLILFRUJDQL]DWLRQDQGSODQQLQJ
7KHUHIRUHRQHRIWKHPDLQDGYDQWDJHVRIPDNLQJSRVVLEOHKLJKHUFDSDFLW\RIKRUL]RQWDODQGYHUWLFDOWUDQVSRUWLV
WR HQDEOH WKLV PRGXODUL]DWLRQ FRQVWUXFWLRQ FRQFHSW DQG DOO WKH EHQHILWV WKDW DULVH IURP LW $SDUW RI WKLV RQH
LPSURYHPHQWVLQVFKHGXOLQJRUJDQL]DWLRQDQGORZHULQJFRVWVEURXJKWE\KLJKHUWUDQVSRUWFDSDFLW\KDYHDOVRWREH
WDNHQLQWRDFFRXQW
2.1. Advantages of modularization and prefabrication 
:KHQ FRQVWUXFWLRQ HOHPHQWV DUH SUHIDEULFDWHGRUPRGXODUL]HG WKH\ DUHEDVLFDOO\ EXLOW HOVHZKHUH WKDQRQ WKHLU
ILQDOSRVLWLRQRQVLWH7KH\DUHYHU\RIWHQEXLOWRQVSHFLDOL]HG\DUGVDZD\IURPVLWHVRPHWLPHVLQRWKHUFRXQWULHVRU
HYHQ RWKHU FRQWLQHQWV VSHFLDOO\ KDSSHQLQJ RQ ELJ SURMHFWV RU LQGXVWULDO FRQVWUXFWLRQV 7UDQVSRUW FRVWV DUH WKHQ
KLJKHUDQGORJLVWLFVPRUHFRPSOH[:K\GRHVFRQVWUXFWLRQPRYHLQWKDWGLUHFWLRQ"

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

)LJ2IIVKRUHSODWIRUPZHLJKLQJRYHUWRQVWUDQVSRUWHGE\6307WUDLOHUV
0LJXHO)OyUH]GHOD&ROLQD$OO5LJKWV5HVHUYHG
2.1.1. Quality advantages 

%XLOGLQJRQ D VSHFLDOL]HG\DUGPHDQV DPRUH FRQWUROOHG HQYLURQPHQWZLWK VSHFLDOL]HGZRUNHUV DQG HTXLSPHQW
ZKLFK JXDUDQWHH KLJK TXDOLW\ RI WKH ILQDO SURGXFW 7KLV TXDOLW\ LQFUHDVH LV REYLRXVO\ QRW HTXDO IRU DOO WKH
FRQVWUXFWLRQ HOHPHQWV 6SHFLDO RU FRPSOH[ LWHPV WDNH PRUH EHQHILWV IURP LW %XW HYHQ WKH W\SLFDO FRQFUHWH
SUHIDEULFDWHGEHDPVDUHEHWWHUEXLOWRQDVSHFLDOL]HG\DUGWKDWLQDMREVLWH
2.1.2. Safety advantages 

7KHPRVWLPSRUWDQWDGYDQWDJHVRIWKLVZD\RIEXLOGLQJDUHSUREDEO\WKHEHQHILWVUHODWHGWRVDIHW\3UHIDEULFDWLRQ
RUPRGXODUL]DWLRQPHDQVEXLOGLQJLQDPRUHFRQWUROOHGZD\RIZRUNLQJDQGWKDWUHSUHVHQWVDFOHDULPSURYHPHQWDV
IDUDVVDIHW\LVFRQFHUQHG
&RQVWUXFWLRQRIPRGXOHV LV XVXDOO\ GRQH DW VPDOOHU KHLJKWV WKDQ LQ WUDGLWLRQDO FRQVWUXFWLRQ DQG WKHQ LWHPV DUH
OLIWHGZKHQQHHGHGWRWKHLUILQDOKHLJKW2IFRXUVHWKLVPHWKRGFDQUDLVHGLVFXVVLRQDERXWWKHRYHUDOOVDIHW\RIWKH
SURMHFW,WLVWUXHWKDWLWUHTXLUHVSHUIRUPLQJVSHFLDOOLIWVZKLFKKDYHDVZHOOWKHLURZQULVNV%XWDJDLQWKHVHVSHFLDO
OLIWVDUHYHU\FRQWUROOHGRSHUDWLRQVZKLFKKDYHWREHXQGHUWDNHQZLWKYHU\VSHFLDOL]HGHTXLSPHQWDQGZRUNHUV1RQ
VSHFLDOLVWVDUHXVXDOO\UHTXHVWHGWR OHDYHIURPWKHOLIWLQJDUHD7KHVHOLIWLQJRSHUDWLRQVDUHTXLWH OLPLWHGUHJDUGLQJ
H[HFXWLRQWLPHEXWDUHVWXGLHGPRQWKVEHIRUHHYHQ\HDUVWKHLUILQDOH[HFXWLRQGDWH
,IZH WDNH WKH H[DPSOH RI D VLPSOH EULGJH DLPHG WR EH SODFHGRYHU DPRWRUZD\ LW FDQEH EXLOG DFFRUGLQJ WR
WUDGLWLRQDOV\VWHPVZKLFKLPSO\ZRUNLQJDWKHLJKWRYHUWKHPRWRUZD\7KDWPHDQVULVNVIRUWKHZRUNHUVDQGHYHQ
IRU WKH WUDIILFXQGHUQHDWKZKLFKWKHQPLJKWEHUHVWULFWHGGHYLDWHGHWF ,I WKDWEULGJHLVEXLOW LQDQDYDLODEOHDUHD
QHDUE\WKHPRWRUZD\LWFDQEHFRQVWUXFWHGDWJURXQGOHYHODQGZKHQUHDG\MDFNHGXSWUDQVSRUWHGDQGSRVLWLRQHG
LQRQHQLJKWZLWKFUDQHVRUZLWK63076HOI3URSHOOHG0RGXODU7UDQVSRUWHUV

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
)LJ%ULGJHVWUXFWXUHWUDQVSRUWHGDQGSRVLWLRQHGZLWK6307WUDLOHUVRQLWVILQDOGHVWLQDWLRQRYHUDPRWRUZD\
0LJXHO)OyUH]GHOD&ROLQD$OO5LJKWV5HVHUYHG
2.1.3. Avoid bad weather  

'LIILFXOWFOLPDWHFRQGLWLRQVRQVLWHFUHDWHRIWHQYHU\QHJDWLYHLPSDFWRQFRQVWUXFWLRQ&RQFUHWHPD\KDYHSRRU
TXDOLW\EHFDXVHRIUDLQJURXQGZRUNVDUHDIIHFWHGLFHDQGVQRZFDQHYHQVWRSDFWLYLW\IRUPRQWKV3UHIDEULFDWLRQRQ
DFRYHUHGRUQRW\DUGUHGXFHVWKHVHLQFRQYHQLHQFHV1RZDGD\VLQELJLQGXVWULDOFRQVWUXFWLRQSURMHFWVLWLVFRPPRQ
WR EXLOG D SODQW IRU QRUWKHUQ FRXQWULHV VXFK DV &DQDGD RU 1RUZD\ZLWKPRGXOHV FRPLQJ IURP VHYHUDO FRXQWULHV
DURXQGWKH:RUOG:RUNLQJSHULRGRQWKHVHFROGVLWHVLVUHGXFHGWRDIHZPRQWKVD\HDUGXHWRH[WUHPHEDGZHDWKHU
FRQGLWLRQVDQGWKHUHIRUHWKLVWHFKQLTXHLVFUXFLDOWRSHUIRUPWKLVW\SHRISURMHFWV
2.1.4.   Local manpower 

,QDVLPLODUZD\DVIRUEDGZHDWKHU ORFDOPDQSRZHUFDQEHDSUREOHPIRUSURMHFWVIHDVLELOLW\6RPHFRXQWULHV
KDYHYHU\KLJKFRVWVRQORFDOPDQSRZHUXVXDOO\YHU\ZHDOWK\DQGGHYHORSHGFRXQWULHV6RPHRWKHUFRXQWULHVIDFH
WKHRSSRVLWHVLWXDWLRQQRWKDYLQJORFDOPDQSRZHUVXIILFLHQWO\WUDLQHGRUVSHFLDOL]HGWRFDUU\RXWWKHSURMHFWXVXDOO\
GHYHORSLQJFRXQWULHV
,QWKHVHFDVHVWKHSRVVLELOLW\RIEXLOGLQJPRGXOHVLQDQRWKHUFRXQWU\DQGWUDQVSRUWWKHPWRILQDOGHVWLQDWLRQLVWKH
NH\IDFWRUWKDWGHWHUPLQHVWKHIHDVLELOLW\RIDSURMHFWRUWKHLPSRVVLELOLW\WRDFKLHYHLWHLWKHUEHFDXVHRILQFUHDVHG
FRVWVRUEHFDXVHRIODFNRIVNLOOV
2.1.5. Schedule advantages 

:KHQDSURMHFWLVGHVLJQHGXVLQJWKHWUDGLWLRQDORQVLWHPHWKRGLWLVYHU\LPSRUWDQWWRFRQVLGHULQSODQQLQJWKDW
DFWLYLWLHVKDYH WR IROORZDYHU\SUHFLVH VHTXHQFH LQZKLFKDFWLYLWLHVPXVW IROORZHDFKRWKHU LQDTXLWH VWULFWZD\
*URXQGZRUNVSLOOLQJVODEVHWFDUHXVXDOO\WREHGRQHILUVW7KHQWKHRWKHUSKDVHVJRRQHDIWHUWKHRWKHUIROORZLQJ
WKHORJLFDOVHTXHQFHRIDEXLOGLQJRUDFLYLOZRUNJURZLQJXS
:KHQSUHIDEULFDWLRQDQGPRGXODUL]DWLRQLVXVHGLQFRPELQDWLRQZLWKLPSRUWDQWKHDY\OLIWLQJFDSDFLWLHVSODQQLQJ
UHPDLQVRIFRXUVHFUXFLDOIRUWKHVXFFHVVRIWKHZRUNV,WEHFRPHVHYHQPRUHLPSRUWDQWDQGFRPSOH[WRSUHSDUHEXW
WKHVHTXHQFHVEHFRPHPXFKPRUHIOH[LEOHWKHDFWLYLWLHVGRQRWQHHGWRIROORZHDFKRWKHULQDWUDGLWLRQDORUGHUIRU
H[DPSOHHOHPHQWVFDQEHEXLOWRQSUHIDEULFDWLRQ\DUGVEHIRUHVWDUWLQJIRXQGDWLRQVRQVLWH%XLOGLQJFDQEHH[HFXWHG
VLPXOWDQHRXVO\ZKHQIRXQGDWLRQVDUHUHDG\VSHFLDOWUDQVSRUWZLOODUULYHWRVLWHDQGKHDY\OLIWVFDQEHFDUULHGRXWLQ
VXFKDVKRUWWLPHWKDWLWLVHYHQSRVVLEOHWRILQDOLVHFRQVWUXFWLRQGLUHFWO\DIWHUKDYLQJILQLVKHGIRXQGDWLRQV$VWXG\
ZKLFKKDVEHHQFDUULHGRXWLQ$PHULFDIRUSODQQLQJKHDY\OLIWVLQ,QGXVWULDOFRQVWUXFWLRQKDVFRPHWRWKHFRQFOXVLRQ
WKDW³Therefore, planning multiple heavy lifts is a complex process. However, it has a significant impact on the cost, 
schedule and safety of the project´>@
$QH[SHULHQFHKDVEHHQPDGHLQWKH1HWKHUODQGVZLWKDIORRUEXLOGLQJRYHUWRQVWKHIXOOFRQVWUXFWLRQ
ZDVEXLOWLQD\DUGZLWKVWHHOVWUXFWXUHPDLQO\ZDWHUWUDQVSRUWHGRQDEDUJHDORQJWKHFDQDOVRIIORDGHGRQDMHWW\
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DQGSRVLWLRQHG RYHU WKH IRXQGDWLRQV MXVW ILQLVKHG RQ VLWH HOHFWULFLW\ZDV FRQQHFWHG DQGEXLOGLQJZDVZLWK DOO LWV
OLJKWVDFRXSOHRIKRXUVDIWHULWVDUULYDO
,PSDFW RQ VHTXHQFH LV VR ELJ WKDW SUDFWLFDOO\ RSSRVLWH VHTXHQFH V\VWHPV DUH VWDUWLQJ WR EH XVHG IRU H[DPSOH
EXLOGLQJWKHWRSIORRURQWKHJURXQGOHYHOMDFNLWXSRQHOHYHODQGWUDQVSRUWWKHQH[WIORRUXQGHULWMDFNWKHPDJDLQ
RQHOHYHOHWF)ORRUVDUHEXLOWLQWKLVZD\IURPWKHWRSWRWKHERWWRPDQGDOOOHYHOVDUHFRQVWUXFWHGRQWKHJURXQGDQG
LQWURGXFHGXQGHUWKHEXLOGLQJWKDWLVEHLQJSXVKHGXSOHYHODIWHUOHYHO
2.2. Advantages for site organization and construction strategy 
2Q WKH RQH KDQG LPSURYHPHQWV LQ WKH VFKHGXOH DUH
LPSUHVVLYH EXW EHQHILWV IRU VLWH RUJDQL]DWLRQ DOVR
UHTXLUHG VSDFH FRQYHQWLRQDO FUDQHV DQG QRUPDO
HTXLSPHQWFDQEHUHGXFHGOHVVSHUVRQQHOLVQHHGHGHWF
2Q WKH RWKHU KDQG SODQQLQJ QHHGV WR EH SUHSDUHG
DKHDG IRU D VXFFHVVIXO SURFHVV DQG LW KDV WR WDNH LQWR
DFFRXQW D ORW RI GLIIHUHQW FRQVWUXFWLRQ DOWHUQDWLYHV DQG
VWUDWHJLHV+HDY\OLIWHTXLSPHQWDQGV\VWHPVQHHGDVZHOO
WREHHQJLQHHUHGDQGGHVLJQHGORQJWLPHDKHDG7UDQVSRUW
URXWHV QHHG WR EH FKHFNHG DQG SUHSDUHG WR JXDUDQW\
IHDVLELOLW\6SHFLDOSUHSDUDWLRQV WKDW DULVH IURP WKH URXWH
VXUYH\VVXFKDVFKHFNLQJWKHJURXQGEHDULQJFDSDFLW\IRU
WKH FUDQHV DQG WUDQVSRUWV JURXQG LPSURYHPHQWV VSHFLDO
IRXQGDWLRQV UHPRYDO RI REVWDFOHV HWF QHHG WR EH
FRQGXFWHG 1R PXFK URRP LV OHIW IRU LPSURYLVDWLRQ
DQ\PRUH
$V DQ H[DPSOH RI FRQVWUXFWLRQ VWUDWHJ\ DOWHUQDWLYHV
DQG VLWH RUJDQL]DWLRQ WKH H[DPSOH RI WKH ³,QIDQWH'RP
+HQULTXH´EULGJHLQWKHFLW\FHQWUHRI3RUWR3RUWXJDOLV
YHU\LQWHUHVWLQJ$IWHUFRQQHFWLQJERWKFDQWLOHYHUVRI WKH
DUFKEULGJHLQWKHFHQWUHWKHWHPSRUDU\FRQFUHWHVXSSRUW
FROXPQV KDG WR EH UHPRYHG (DFK RQH ZHLJKWHG
DSSUR[LPDWHO\  WRQV 6HYHUDO YHU\ GLIIHUHQW
DOWHUQDWLYHV FRXOG EH XVHG EORZ WKHP RXW ZKLFK ZDV
UHMHFWHG EHFDXVH RI ZRUNLQJ LQ WKH FHQWUH RI D WRXULVWLF
FLW\ ORZHU WKHP GRZQ DQG FXWWLQJ VHJPHQWV ZLWK
GLDPRQGZLUHRUXVLQJDKHDY\OLIWV\VWHPWRURWDWHWKHP
 DQG OHDYH WKHP KRUL]RQWDO RQ WKH JURXQG 7KLV ODVW
RSWLRQZDVFKRVHQHYHQLIWKHFRVWRIWKHRSHUDWLRQLWVHOI
ZDVLQSULQFLSOHPXFKKLJKHU,QIDFW WKHRYHUDOOFRVWRI
WKH WRWDO SURMHFW ZDV IDU ORZHU WKDQ WUDGLWLRQDOPHWKRG EHFDXVH LW HQDEOHG VDYLQJV LQPDWHULDOV HTXLSPHQWPDQ
SRZHUDQGPRVWRIDOORIWLPH
2.3. Cost savings 
$V VKRZQ LQ SUHYLRXV SRLQWV WKHUH DUH D ORW RI DGYDQWDJHV RI XVLQJ KHDY\ OLIW V\VWHPV RQ VLWH $OO WKHVH
DGYDQWDJHVKDYHXVXDOO\DQLPSDFWRQFRVWUHGXFWLRQVRPHWLPHVGLUHFWDQGVRPHWLPHVLQDQLQGLUHFWZD\6FKHGXOH
LPSURYHPHQW LV RQH RI WKH PRVW VLJQLILFDQW FKDQJHV FRPSDUHG WR WUDGLWLRQDO FRQVWUXFWLRQ PHWKRGV DQG FDQ EH
FRQVLGHUHGDVDQLQGLUHFWFRVWUHGXFWLRQSURYLGHGE\PRGXODUL]DWLRQDQGSUHIDEULFDWLRQ
,W LV WKHUHIRUHYHU\FRPSOH[ WRDQDO\VH WKH WRWDO UHGXFWLRQRIFRVWV WKDWFDQEHDFKLHYHGE\XVLQJKHDY\ OLIWLQJ
PHWKRGVLQVWHDGRIWUDGLWLRQDOFRQVWUXFWLRQLQDVSHFLILFMRE7KHKHDY\OLIWLQJRSHUDWLRQVDUHXVXDOO\H[SHQVLYHEXW


















)LJ5HPRYDORIWRQWHPSRUDU\VXSSRUWFROXPQURWDWLQJLW
0LJXHO)OyUH]GHOD&ROLQD$OO5LJKWV5HVHUYHG
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WKH LPSDFW WKH\ KDYH RQ WKH RYHUDOO FRQVWUXFWLRQ VWUDWHJ\ RIWHQ JHQHUDWHV KXJH FRVW VDYLQJV IRU WKH WRWDO SURMHFW
H[HFXWLRQ $ FDVH VWXG\ SHU W\SH RI SURMHFW EULGJHV VSHFLDO EXLOGLQJV LQGXVWULDO FRQVWUXFWLRQV HWF ZRXOG LV
QHFHVVDU\WRHYDOXDWHLWDQGREWDLQVRPHILJXUHVLQSHUFHQWDJHRIWRWDOEXGJHWSHUW\SHRIMRE
&ULWHULDWREHFRQVLGHUHGIRULQIUDVWUXFWXUHVDQGSUHSDUDWLRQV
0DQ\ SUHSDUDWLRQV QHHG WR EH FRQVLGHUHG IRU LQIUDVWUXFWXUHV WR PDNH KHDY\ OLIWLQJ DQG VSHFLDO WUDQVSRUW
RSHUDWLRQVIHDVLEOH6RPHVSHFLDOFDVHVDUHDQDO\VHGEHORZLQRUGHUWRHVWDEOLVKVRPHFULWHULDDQGREWDLQFRQFOXVLRQV
DERXWKRZWRPHHWWKHVHUHTXLUHPHQWV
3.1. Offloading heavy pieces in ports 
7KLVRIIORDGLQJWUDQVSRUWRSHUDWLRQLVFDOOHGLQKHDY\WUDQVSRUWD³ORDGLQ´DQGLW LVVXEMHFW WRVRPHFRQGLWLRQV
IURPWKHSRUWLQIUDVWUXFWXUHWREHIHDVLEOH6RPHRIWKHVHPLQLPXPUHTXLUHPHQWVDUHH[SODLQHGEHORZ
7UDQVSRUWHG LWHP DUULYHV XVXDOO\ RYHU D EDUJH RU D URUR YHVVHO DQG D ULJKW KHLJKW RI WKH TXD\ ZKLFKPDNHV
SRVVLEOHPDLQWDLQLQJ WKHEDUJH RQ D VLPLODU OHYHO GXULQJ WKH RSHUDWLRQ LV D YHU\ LPSRUWDQW UHTXLUHPHQW ,W DOORZV
SODFLQJ WKH UDPSV FRUUHFWO\ DQG SHUIRUPLQJ D VDIH RSHUDWLRQ 7KLV KDV WR EH FRQVLGHUHG WRJHWKHU ZLWK WKH WLGH
FKDUDFWHULVWLFVRIWKHVSHFLILFSRUWZHUHWKH³ORDGLQ´WDNHVSODFHLQWKHVSHFLILFVFKHGXOHGGDWHVDQGRIFRXUVHZLWK
WKHEDOODVWFDOFXODWLRQIRUWKHEDUJHZKLFKKDVWREHSUHSDUHG,ITXD\OHYHOLVWRRKLJKWKHRSHUDWLRQPD\EHFRPH
LPSRVVLEOH
6ZHOO FRQGLWLRQV LQ SRUWV QRW ZHOO SURWHFWHG FDQ DOVR KDYH D YHU\ QHJDWLYH LPSDFW RQ WKLV W\SH RI RSHUDWLRQV
EHFDXVHWKH\DGGDULVNRIGHOD\LQJWKHZRUNV,IDSRUWKDVDFRPELQDWLRQRIVZHOOSUREOHPVZLWKOLPLWHGSHULRGVRI
RSHUDWLRQVGXHWRWLGHUHVWULFWLRQVWKHULVNRIVHULRXVGHPXUUDJHVEHFRPHVRIWHQXQDFFHSWDEOH
*URXQGEHDULQJFDSDFLW\RIWKHSRUWLVDOVRDW\SLFDOIDFWRUWKDWFDQOLPLWWKHRSHUDWLRQVZLWKKHDY\ORDGV-HWWLHV
EXLOWZLWKFRQFUHWHEHDPVVWUXFWXUHVXVXDOO\GRQRWKDYHWKHQHFHVVDU\JURXQGEHDULQJFDSDFLW\
7KHLGHDOSUHSDUDWLRQIRUWKLVW\SHRISRUWLQIUDVWUXFWXUHLVWRKDYHDURURUDPSZLWKFDSDFLW\IRUKHDY\WUDQVSRUW
RSHUDWLRQVVLQFHLWLPSURYHVWKHFRQGLWLRQVIRUWKHUDPSVWLGHVEDOODVWLQJHWF1RQHWKHOHVVLWLVQRWIUHTXHQWWRILQG
SRUWVZLWKVXFKLQIUDVWUXFWXUHDYDLODEOH)URPHFRQRPLFDOSRLQWRIYLHZLWLVORJLFVLQFHLWLVDQLQYHVWPHQWQRWRIWHQ
XVHGLQDQLQWHQVLYHZD\6XFKLQYHVWPHQWPDNHVQRVHQVHLQDSRUWQRWKDYLQJDPLQLPXPDPRXQWRIWKLVW\SHRI
RSHUDWLRQVSHU\HDU0RUHRYHUWKHGLIILFXOW\WRHVWLPDWHWKHSRWHQWLDOXVHRIVXFKDQLQYHVWPHQWLQDSRUWZKHQLW
GRHVQRWH[LVW\HWGRHVQRWKHOSWRWDNHWKHGHFLVLRQ7KHODFNRIWKLVIDFLOLW\PD\DYRLGWKHWUDIILFRIDEQRUPDOORDG
LWHPVDQGSRUWVWKDWVHUYHLPSRUWDQWLQGXVWULDODUHDVVKRXOGFRQVLGHUVHULRXVO\WKLVIDFWLQRUGHUWRDYRLGOLPLWDWLRQV
IRUWKHUHJLRQDOGHYHORSPHQWRIWKHLUKLQWHUODQG


)LJ([DPSOHRISRUWIDFLOLW\WRKDQGOHKHDY\ORDGVZLWKURURUDPSDQGMHWW\

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3.2. Roads basic requirements 
,QFDVHRI URDGV WKHEDVLF UHTXLUHPHQWV IRU VSHFLDO DQGH[FHSWLRQDO WUDQVSRUW DUH WRDOORZELJGLPHQVLRQVDQG
LPSRUWDQWZHLJKWV/LPLWDWLRQVRIKHLJKWDQGZLGWKFXUYHVZLWKVPDOO UDGLXV WKDWDYRLG WXUQLQJZLWK ORQJYHVVHOV
DQGVSHFLDOO\ZHLJKWUHVWULFWLRQVDUHWKHPRVWW\SLFDOIDFWRUVWKDWOLPLWWUDQVSRUWDWLRQSRVVLELOLWLHV
7KHPHQWLRQHGOLPLWDWLRQVRIWHQFRPHIURPURDGVREVWDFOHVVXFKDVORQJEULGJHVWKDWOLPLWFLUFXODWLRQRIKHDY\
FRQYR\VWXQQHOVWKDWDUHRIWHQWKHZRUVWOLPLWDWLRQVIRUKHLJKWDQGKRXVHVZKLFKDUHDSUREOHPEHFDXVHWKH\QDUURZ
WKHSDWK3DUDGR[LFDOO\ROGURDGVKDYHOHVVELJEULGJHVDQGIHZHUWXQQHOVVLQFHWKH\ZHUHEXLOWZLWKVPDOOHUEXGJHWV
DQGWKXVWKH\EHFRPHPRUHDGDSWHGLQIUDVWUXFWXUHVIRUVSHFLDO WUDQVSRUWV WKDWQHZKLJKZD\VIXOORIVWUXFWXUHV WKDW
FDQQRWFRSHZLWKWKHVHDEQRUPDOWUDQVSRUWV7KHZRUVWREVWDFOHVLQROGURDGVDUHXVXDOO\WKHKRXVHVRQWKHVLGHVWKDW
OLPLWWKHZLGWKRIWKHSDWK7KHFXUYHVDOVRDGGFRPSOH[LW\WRWXUQLQJZLWKDORQJFRQYR\


)LJ7UDQVSRUWRILQGXVWULDOFROXPQWKURXJKVPDOOWRZQ0LJXHO)OyUH]GHOD&ROLQD
5HVXOWVDQGGLVFXVVLRQV
7KHDQDO\VLVPDGH LQSRLQWQVKRZVVXFKDQDPRXQWRIDGYDQWDJHVRIKDQGOLQJKHDYLHU ORDGV LQFRQVWUXFWLRQ
WKDW LW VHHPV REYLRXV WKDW WKLV WHQGHQF\ZLOO FRQWLQXH WR LQFUHDVH7KLV WHQGHQF\ZLOO EH KHOSHGE\ WKH WHFKQLFDO
LPSURYHPHQWRIWKHKHDY\OLIWDQGWUDQVSRUWHTXLSPHQWZKLFKLVH[SHULHQFLQJDQH[WUDRUGLQDU\GHYHORSPHQWLQWKH
ODVWGHFDGHV7KLVPHDQVDQLPSRUWDQWFKDQJHLQFRQVWUXFWLRQPHWKRGVWKDWLPSDFWVWKHRYHUDOOFRQFHSWDQGVWUDWHJ\
RIKRZWREXLOGDSURMHFWHVSHFLDOO\WKHELJRQHV2EMHFWLRQVFDQEHPDGHEHFDXVHRIWKHYHU\VSHFLDOHTXLSPHQW
UHTXLUHGIRUWKHVHW\SHVRIZRUNVDQGLQSDUWLFXODUEHFDXVHRIWKHLPSDFWRQH[LVWLQJLQIUDVWUXFWXUHVDQGRQSODQQLQJ
RI QHZ RQHV IRU WKH IXWXUH 7KH VSHFLDO HTXLSPHQW PHDQV D UHVWULFWLRQ RQ WKH SODQQLQJ QRZDGD\V EHFDXVH RI
DYDLODELOLW\SRWHQWLDOSUREOHPVEXWWKLVIDFWRUZLOOEHFRPHOHVVDQGOHVVLPSRUWDQW$VVRRQDVSURWRW\SHVRIFUDQHV
RU WUDLOHUV DUH VXFFHVVIXO WKH PDUNHW UHDFWV IDVW DQG IDEULFDWHV D QXPEHU RI PDFKLQHV DGDSWHG WR PDUNHW QHHGV
5HJDUGLQJWKHLPSDFWRQFLYLO LQIUDVWUXFWXUHV WKHSUREOHPLVRIWHQFRPSOH[WRVROYH5HTXLUHPHQWV WRDOORZWKHVH
VSHFLDOWUDQVSRUWVKDYHLPSRUWDQWFRQVHTXHQFHVRQSRUWURDGDQGRWKHULQIUDVWUXFWXUHV
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3UHSDUDWLRQVDUHQRWHDV\IRUQHZGHVLJQVQRUWRPDLQWDLQWKHH[LVWLQJRQHV/LPLWDWLRQVWRVSHFLDOWUDQVSRUWVDUH
RIWHQ FUHDWHG EHFDXVH RI WHFKQLFDO SUREOHPV LQ VSHFLILF VWUXFWXUHV VXFK DV EULGJHV RU E\ ODFN RI FRRUGLQDWLRQ
EHWZHHQ$GPLQLVWUDWLRQV3RUWV5RDG'HSDUWPHQWV7RZQ+DOOVSULYDWHRZQHUVVXFKDVPRWRUZD\VHWF,WLVQRW
ZRUWK\WRKDYHDZHOOSUHSDUHGSRUWLIWKHDFFHVVURDGVDUHQRWSUHSDUHGDWDOO
0RUHRYHULWLVQRWORJLFDOWRLQYHVWDQGSUHSDUHDOOWKHUHJLRQDOLQIUDVWUXFWXUHVLIWKHKHDY\OLIWDFWLYLWLHVDUHQRW
VXIILFLHQWWRMXVWLI\WKHHFRQRPLFDQGPDWHULDOLQYHVWPHQW
&RQFOXVLRQV
5HJLRQDOSODQQLQJRILQIUDVWUXFWXUHVLVRIPDMRULPSRUWDQFHWRDYRLGOLPLWLQJWKHVSHFLDOWUDQVSRUWSRVVLELOLWLHVRI
DFHUWDLQUHJLRQ7KLVLVGXHWRWKHIDFWWKDWFRRUGLQDWLRQRIWKHGLIIHUHQWLQIUDVWUXFWXUHV¶$GPLQLVWUDWRUVDQGRZQHUV
LVDNH\IDFWRUIRUWKHVXFFHVV)XUWKHUPRUHLWLVQHHGHGLQRUGHUWRVWXG\DQGGHFLGHXSWRZKLFKH[WHQWWUDQVSRUWRI
KHDY\ORDGVLVLPSRUWDQWIRUWKHFRUUHFWGHYHORSPHQWRIFRQVWUXFWLRQLQWKHDUHDZKLFKVL]HVDQGZHLJKWVDUHUHDOO\
UHTXLUHGZKLFKRQHVFDQEHH[SHFWHGLQWKHIXWXUHHWF
)RUUHJLRQVZKHUHVSHFLDODQGH[FHSWLRQDOWUDQVSRUWVDUHYHU\LPSRUWDQWEHFDXVHRIWKHLUFRQVWUXFWLRQDFWLYLW\RU
LQGXVWULDODUHDLWFDQEHFRQFOXGHGWKDWWKHZD\WRPDNHVXUHWKDWFRRUGLQDWLRQRILQIUDVWUXFWXUHVLVGRQHSURSHUO\
ZLWKVXIILFLHQWDWWHQWLRQRIWKH$GPLQLVWUDWRUVDQGWKHXVHUVFRXOGEHWRFUHDWH³([FHSWLRQDO7UDQVSRUW&RUULGRUV´LQ
ZKLFK LWZRXOGEH SRVVLEOH WR FRQFHQWUDWH WKH HIIRUWV RINHHSLQJ WKH OLPLWDWLRQVRIELJ WUDQVSRUWV RQ WKH UHTXLUHG
OHYHOV$EDGSODQQLQJRQWKLVPDWWHUPD\FUHDWHOLPLWDWLRQVWKDWLPSDFWRQFRQVWUXFWLRQDQGJHQHUDOGHYHORSPHQWRI
WKH UHJLRQ UHVXOWLQJ LQDQ LQFUHDVHRI WKHFRVWV DQGD UHGXFWLRQRI LWV FRPSHWLWLYHQHVV$JRRGSODQQLQJKHOSV WR
DGDSW LQYHVWPHQWV WR WKH UHDO QHHGV RI KHDY\ ORDGV¶ KDQGOLQJ ZKLFK PHDQV HDVLHU DQG FKHDSHU PRYHPHQWV RI
LPSRUWHGHOHPHQWVIRUFLYLODQGLQGXVWULDOFRQVWUXFWLRQLQWKLVDUHDEXWDOVRIRUH[SRUWDWLRQRIHOHPHQWVEXLOWLQORFDO
\DUGV WKDW FDQEH WUDQVSRUWHG WR FRQVWUXFWLRQ VLWHV DOO RYHU WKHZRUOG FUHDWLQJ LQ WKLVZD\ VLJQLILFDQW EHQHILWV IRU
VRFLHW\
$FNQRZOHGJHPHQWV
6SHFLDOWKDQNVJRHVWR+pOqQH%DUQRQFHOIRUKHUKHOSZLWKODQJXDJHUHYLVLRQ
5HIHUHQFHV
>@9DUJKHVH.'KDUZDGNDU3:ROIKRSH-DQG2
&RQQRU -7 $+HDY\/LIW3ODQQLQJ6\VWHPIRU&UDQH/LIWV&RPSXWHU$LGHG
&LYLODQG,QIUDVWUXFWXUH(QJLQHHULQJ±
>@0DKDOLQJDP $ 1DLU + DQG 9DUJKHVH . 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